Complement protein C3 binding to Bacillus anthracis spores enhances phagocytosis by human macrophages.
Alveolar macrophages are thought to play a central role in the pathogenesis of inhalational anthrax. Receptors present on macrophages that mediate phagocytosis of Bacillus anthracis spores have yet to be completely defined. To begin to determine if soluble factors that are present in the lung such as immunoglobulin and complement are involved, we characterized the binding of human IgG and C3 to the surface of B. anthracis spores at different concentrations of nonimmune human serum. Furthermore we investigated the uptake of B. anthracis spores by human monocyte-derived macrophages in the presence of nonimmune human serum. Here we show that C3b is bound to B. anthracis spores and is activated through the classical pathway by IgG bound to the spore surface. Furthermore, we show that C3 serves as an opsonin for B. anthracis spores resulting in enhanced phagocytosis by human macrophages. These studies provide evidence that nonimmune serum contains IgG which binds to B. anthracis spores but is not sufficient to initiate phagocytosis. However, surface-bound IgG does initiate the classical pathway of complement activation, which is active in the lung, resulting in deposition of the opsonin C3b on the spore surface.